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©  Vinyl  acetate  copolymer  emulsions  for  paint  having  wet  adhesion  properties. 

This  invention  relates  to  latex  compositions  for  use  as  a 
paint  vehicle  particularly  for  the  manufacture  of  interior 
semi-gloss  and  flat  exterior  paint  compositions.  The  latex 
composition  comprises  from  about 40-70% by  weight  of  resin 
particles,  the  resin  particles  having  at  least  25%  vinyl  acetate 
polymerized  therein,  and  from  about  0.5-10%  of  a 
copolymerizable  allylic  amine  having  at  least  one  allylic  group 
attached  directly  to  an  amino  nitrogen  and  at  least  one  hyd- 
rogen  atom  attached  directly  to  an  amino  nitrogen  atom.  In  a 
preferred  instance,  the  resin  particles  comprise  vinyl  acetate, 
a  lower  alkyl  acrylate  or  ethylene,  optionally  vinyl  chloride 
and  the  allylic  amine. 



TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to   p a i n t   c o m p o s i t i o n s  

c o n t a i n i n g   a  u n i q u e   e m u l s i o n   or   v e h i c l e   as  t h e y  a r e  

s o m e t i m e s   c a l l e d ,   p a r t i c u l a r l y   s u i t e d   f o r   s e m i - g l o s s  

and  f l a t   i n t e r i o r   p a i n t   c o m p o s i t i o n s .   L a t e x   p a i n t  

c o m p o s i t i o n s   h a v e   c a p t u r e d   a  s i g n i f i c a n t   p o r t i o n   o f   t h e  

i n d o o r   and  o u t d o o r   p a i n t   m a r k e t   b e c a u s e   t h e y   h a v e   m a n y  

a d v a n t a g e s   t o   s o l v e n t   b a s e d   p a i n t   p r o d u c t s .   T h r e e  

s i g n i f i c a n t   a d v a n t a g e s   a r e :   t h e   p a i n t s   o f f e r   an  e a s y  
m e c h a n i s m   f o r   c l e a n u p ,   t h e r e   i s   s u b s t a n t i a l l y   no  a i r  

p o l l u t i o n ,   and   t h e r e   i s   a  r e d u c e d   p o s s i b i l i t y   o f   f i r e  

h a z a r d .   On  t h e   o t h e r   h a n d ,   t h e   c o a t i n g   p r o p e r t i e s   a n d  

s t o r a g e   s t a b i l i t y   o f   t h e   l a t e x   p a i n t s   h a v e   b e e n   s o m e w h a t  

i n f e r i o r   t o   t h o s e   o f   t h e   s o l v e n t   t y p e ,   p a r t i c u l a r l y   i n  

o b t a i n i n g   d e s i r e d   f i l m   t h i c k n e s s   and  o b t a i n i n g   g o o d  

a d h e s i o n .   Two  t y p e s   of   e m u l s i o n s   c o m m o n l y   u s e d   i n  

f o r m u l a t i n g   l a t e x   p a i n t s   i n c l u d e   t h e   a l l   a c r y l i c   s y s t e m ,  

e . g .   t h e   s y s t e m s   u s i n g   c o p o l y m e r i z e d   m e t h y l   m e t h a c r y l a t e ,  

b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l   a c r y l a t e   w i t h   s m a l l   p r o p o r -  
t i o n s   o f   a c r y l i c   a c i d ,   e t c .   as  may  be  d e s i r e d ,   a n d  

v i n y l   a c e t a t e   f o r m u l a t i o n s   u s u a l l y   in   c o m b i n a t i o n   w i t h  

a  s m a l l   p r o p o r t i o n   o f   d i b u t y l   m a l e a t e   or   a  l o w e r   a l k y l  



a c r y l a t e ,   e . g .   2 - e t h y l h e x y l   a c r y l a t e ,   m e t h y l   m e t h -  

a c r y l a t e ,   o r  b u t y l   a c r y l a t e .   H e r e t o f o r e ,   t h e   a l l  

a c r y l i c   s y s t e m s   h a v e   b e e n   u s e d   i n   p r e m i u m   q u a l i t y  

p a i n t s   as  t h e   e m u l s i o n s   h a v e   p r o v i d e d   f o r   good   w a t e r  

r e s i s t a n c e ,   d e s i r e d   l e v e l i n g ,   f i l m  h a r d n e s s ,   d u r a b i l -  

i t y ,   s c r u b b a b i l i t y ,   e t c .   The  v i n y l   a c e t a t e - a c r y l i c  

c o p o l y m e r   s y s t e m s   h a v e   b e e n   u t i l i z e d   in   f o r m u l a t i n g  

i n t e r i o r   f l a t   and  s e m i - g l o s s   p a i n t s   and  e x t e r i o r   h o u s e  

p a i n t s ,   and   t h e   v i n y l   a c e t a t e - b u t y l   a c r y l a t e   l a t i c e s  

r e s u l t   i n   p a i n t   f i l m s   w i t h   e x c e l l e n t   t o u g h n e s s ,   s c r u b  

r e s i s t a n c e   and  d u r a b i l i t y ,   w h i l e   t h e   v i n y l   a c e t a t e -  

d i b u t y l   m a l e a t e   e m u l s i o n s   h a v e   g o o d   a b r a s i o n   r e s i s t a n c e  

and  f l e x i b i l i t y   as  w e l l   as  d u r a b i l i t y .  

Wet  a d h e s i o n ,   i . e .   t h e   q u a l i t y   of   a d h e r i n g   t o  

t h e   p r e v i o u s l y ,   a g e d   s u r f a c e   u n d e r   w e t   or   m o i s t   c o n d i -  

t i o n s ,   h a s   b e e n   i m p a r t e d   to   b o t h   t h e   a c r y l i c   s y s t e m s  

and  v i n y l   a c e t a t e   s y s t e m s   by  p o l y m e r i z i n g   a  we t   a d h e s i o n  

monomer   i n t o   t h e   c o p o l y m e r .   T y p i c a l l y ,   t h e s e   w e t  

a d h e s i o n   m o n o m e r s   h a v e   t e r m i n a l   o l e f i n i c   u n s a t u r a t i o n  

a t   one   end   and  a  t e r m i n a l   u r e i d o   or  u r e a   f u n c t i o n a l i t y  

a t   t h e   o t h e r   end   o f   t h e   m o n o m e r .  

BACKGROUND  OF  THE  PRIOR  ART 

A l l y l a m i n e ,   d i a l l y l a m i n e   and  s u b s t i t u t e d  

d e r i v a t i v e s   t h e r e o f   h a v e   b e e n   u t i l i z e d   to   p r o d u c e  

v a r i o u s   p o l y m e r   s y s t e m s .   E x a m p l e s   of   t h e s e   p o l y m e r  

s y s t e m s   a r e   shown  i n   U . S .   w h i c h   d i s c l o s e s   t h e   s o l u t i o n  

p o l y m e r i z a t i o n   o f   v i n y l   a c e t a t e   and  a  t e r t i a r y   a m i n o  

' n i t r o g e n   c o m p o u n d ,   e . g .   N , N - d i m e t h y l   a l l y l a m i n e .  

O p t i o n a l l y ,   v a r i o u s   m o n o m e r s   c o u l d   be  u t i l i z e d   in   t h e  

m i x t u r e ,   and   t h e s e   i n c l u d e   e s t e r s   s u c h   as  v i n y l   p r o p i o -  

n a t e ,   v i n y l   b u t y r a t e ,   and  t h e   l i k e .  

BRIEF  SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   l a t e x   c o m p o s i t i o n s  

p a r t i c u l a r l y   s u i t e d   f o r   t h e   m a n u f a c t u r e   of   p a i n t s ,   e . g .  



s e m i - g l o s s   and  i n t e r i o r   p a i n t   c o m p o s i t i o n s .   The  e m u l -  

s i o n   c o n t a i n s   w a t e r   and  f rom  a b o u t   4 0 - 7 0 %   by  w e i g h t   o f  

p o l y m e r i z e d   r e s i n   p a r t i c l e s ,   t h e   r e s i n   p a r t i c l e s   b e i n g  

f o r m e d   by  t h e   p o l y m e r i z a t i o n   of   v i n y l   a c e t a t e ,   a  c o p o l y -  

m e r i z a b l e   monomer   and  a  c o p o l y m e r i z a b l e   a l l y l i c   a m i n e  

h a v i n g   a t   l e a s t   one  a l l y l   g r o u p   a t t a c h e d   d i r e c t l y   t o  

t h e   n i t r o g e n   a tom  and  a t   l e a s t   one  h y d r o g e n   a tom  a t t a c h e d  

d i r e c t l y   to   t h e   amino   n i t r o g e n   a t o m .  

In  t h e   p o l y m e r i z e d   r e s i n   p a r t i c l e s ,   t h e   v i n y l  

a c e t a t e   c o n t e n t   i s   a t   l e a s t   25%  and  p r e f e r r e d   l a t e x  

c o m p o s i t i o n s   c o n t a i n   t h e   f o l l o w i n g   p r o p o r t i o n   of  v i n y l  

a c e t a t e   and  e t h y l e n e   or  l o w e r   a l k y l   a c r y l a t e   and,   i n  

a n o t h e r   s e n s e ,   a  t e t r a p o l y m e r   h a v i n g   a  p r o p o r t i o n   of  a  

25 -26%  v i n y l   c h l o r i d e ,   3 0 - 6 5 %   v i n y l   a c e t a t e ,   1 0 - 1 5 %  

e t h y l e n e   and  0 .2   to   2 .5%  of   t h e   a l l y l i c   a m i n e .  

T h e r e   a r e   s e v e r a l   a d v a n t a g e s   a s s o c i a t e d   w i t h  

t h e   l a t e x   c o m p o s i t i o n   f o r   u s e   in   p a i n t s ,   and  t h e s e  

i n c l u d e :  

an  a b i l i t y   to   fo rm  a  l a t e x   c o m p o s i t i o n   p a r t i c u -  

l a r l y   a d a p t e d   f o r   f o r m i n g   s e m i - g l o s s   and  i n t e r i o r  

p a i n t s   w i t h   t h e   r e s u l t i n g   p a i n t   c o m p o s i t i o n   h a v i n g   w e t  

a d h e s i o n   c h a r a c t e r i s t i c s ;  

an  a b i l i t y   to   fo rm  a  l a t e x   c o m p o s i t i o n   w h i c h  

has   f u n c t i o n a l   s i t e s   f o r   c r o s s - l i n k i n g   w i t h   v a r i o u s  

m a t e r i a l s   to   p r o v i d e   u n i q u e   c o a t i n g   c h a r a c t e r i s t i c s   a n d  

y e t   r e t a i n   w e t   a d h e s i o n   p r o p e r t i e s ;   a n d  

an  a b i l i t y   to   u t i l i z e   c o m m e r c i a l l y   a v a i l a b l e  

monomer   s y s t e m s   w h i c h   a r e   e c o n o m i c a l   to   p r o d u c e   e . g .  
low  c o s t   v i n y l   a c e t a t e   l a t e x   c o m p o s i t i o n s   f o r   p a i n t  

u s e .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  l a t e x e s   or   e m u l s i o n s   s u i t e d   f o r   f o r m i n g  

p a i n t   c o m p o s i t i o n s   can   be  r e f e r r e d   to   as  v i n y l   a c e t a t e  

l a t i c e s .   T h e s e   l a t i c e s   c o n t a i n   p o l y m e r i z e d   r e s i n  

p a r t i c l e s   w h i c h   w i l l   c o n t a i n   a t   l e a s t   25%,  and  g e n e r a l l y  



f rom  a b o u t   8 0 - 9 5 %   v i n y l   a c e t a t e ,   15 -20%  o f   a  c o m o n o m e r ,  

e . g .   a  l o w e r   a l k y l   a c r y l a t e   or  o l e f i n   and   0 . 5 - 1 0 %   b y  

w e i g h t   o f   t h e   c o p o l y m e r i z a b l e   a l l y l i c   a m i n e   as  t h e   w e t  

a d h e s i o n   m o n o m e r .   The  p a r t i c u l a r   e m u l s i o n   s y s t e m   b e s t  

s u i t e d   f o r   i n t e r i o r   s e m i - g l o s s   a p p l i c a t i o n s   i s   a  v i n y l  

a c e t a t e - b u t y l   a c r y l a t e   or   v i n y l   a c e t a t e - e t h y l e n e   c o p o l y m e r  

w i t h   t h e   we t   a d h e s i o n   a l l y l i c a m i n e   monomer   i n t e r p o l y m e r i z e d  

t h e r e i n .   In  t h a t   i n s t a n c e ,   t h e   v i n y l   a c e t a t e   c o n t e n t  

g e n e r a l l y   i s   f r om  a b o u t   8 0 - 9 5 %   by  w e i g h t ,   and   p r e f e r a b l y  

8 5 - 9 5 %   by  w e i g h t ,   t h e   b u t y l a c r y l a t e   or   e t h y l e n e   c o n t e n t  

f rom  a b o u t   4 . 5 - 1 8 . . 5 %   and   t h e   we t   a d h e s i o n   a l l y l i c   a m i n e  

monomer   a t   a b o u t   0 . 5 - 1 0 %   by  w e i g h t .  

O t h e r   c o p o l y m e r i z a b l e   m o n o m e r s   s u i t e d   f o r  

p o l y m e r i z a t i o n   w i t h   t h e   v i n y l   a c e t a t e   i n c l u d e   l o w e r  

a l k y l   a c r y l a t e s ,   e . g .   a  C l - C 6   e s t e r   of   a c r y l i c   o r  

m e t h a c r y l i c   a c i d   w h i c h   i n c l u d e s   m e t h y l m e t h a c r y l a t e ,  

e t h y l a c r y l a t e ,   b u t y l a c r y l a t e ,   2 - e t h y l h e x y l   a c r y l a t e ;  

o l e f i n s ,   e . g .   e t h y l e n e ;   a l k y l   e s t e r s   o f   a l p h a - b e t a  

u n s a t u r a t e d   d i c a r b o x y l i c   a c i d s ,   e . g .   d i b u t y l   m a l e a t e ,  

d i b u t y l   f u m a r a t e ;   v i n y l   c h l o r i d e ,   v i n y l   e s t e r s ,   e . g .  

v i n y l   b u t y r a t e ,   v i n y l   p r o p i o n a t e ;   and  u n s a t u r a t e d  

c a r b o x y l i c   a c i d   a m i d e s ,   e . g .   a c r y l a m i d e   and  m e t h -  

a c r y l a m i d e .   B u t ,   o f   c o u r s e ,   t h e   b u t y l   a c r y l a t e ,  

e t h y l e n e   m o n o m e r s   a r e   t h e   p r e f e r r e d   o n e s   p e r f o r m i n g   t h e  

e m u l s i o n s   f o r   u s e   i n   t h e   p a i n t   a p p l i c a t i o n s .  

A  t e t r a p o l y m e r   c o n t a i n i n g   s u b s t a n t i a l  

q u a n t i t i e s   o f   v i n y l   a c e t a t e   c an   a l s o   be  u s e d   i n   f o r m i n g  

a  l a t e x   c o m p o s i t i o n ,   and   i n   t h i s   i n s t a n c e ,   a  c o m p o s i -  

t i o n   c o n t a i n i n g   f r o m   2 5 - 6 5 %   v i n y l   c h l o r i d e ,   3 0 - 6 5 %  

v i n y l   a c e t a t e ,   1 0 - 1 5 %   e t h y l e n e   and  0 . 5 - 1 0 %   w e i g h t   o f  

t h e   a l l y l i c   a m i n e   w e t   a d h e s i o n   monomer   i s   s a t i s f a c t o r y .  

The  p r e s e n c e   o f   v i n y l   c h l o r i d e   i n   t h e   p o l y m e r i z e d   r e s i n  

p a r t i c l e   g r e a t l y   e n h a n c e s   t h e   t o u g h n e s s   and  f l e x i b i l i t y  

of   t h e   f i l m   and  a l s o   p r o v i d e s   e c o n o m i c   f a c t o r s .  

Wet  a d h e s i o n   i n   t h e   l a t e x ,   w h i c h   i s   r e q u i r e d  

in   m o s t   p a i n t   a p p l i c a t i o n s ,   i s   o b t a i n e d   by  t h e   i n t e r -  



p o l y m e r i z a t i o n   o f   an  a m i n e   h a v i n g   a l l y l i c   f u n c t i o n a l i t y  

d i r e c t l y   a t t a c h e d   to   t h e   amino   n i t r o g e n   a tom  and  a t  

l e a s t   one   h y d r o g e n   a tom  a t t a c h e d   d i r e c t l y   to   t h e   a m i n o  

n i t r o g e n   a t o m .   T y p i c a l l y   t h i s   a m i n e   i s   r e p r e s e n t e d   b y  

t h e   f o r m u l a s :  

a n d  

w h e r e i n  

R 1 a n d   R2  a r e   l o w e r   a l k y l   g r o u p s   h a v i n g   f r o m  

1-6  c a r b o n   a t o m s   in   t h e   s t r u c t u r e ,   p h e n y l   g r o u p s ,   a n d  

h y d r o g e n ;  

R 3  i s   a  l o w e r   g r o u p   h a v i n g   f rom  1-6  c a r b o n  

a t o m s ,   a  p h e n y l   g r o u p ,   and  h y d r o g e n .  

E x a m p l e s   of   a l l y l a m i n e s   w i t h i n   t h e   f o r m u l a s  

i n c l u d e   a l l y l a m i n e ,   d i a l l y l a m i n e ,   N - m e t h y l   a l l y l a m i n e ,  

N , e t h y l   a l l y l a m i n e ,   N - b e n z y l   a l l y l a m i n e   and  t h e   l i k e .  

From  t h i s   l i s t   i t   i s   r e a d i l y   n o t e d   t h a t   t h e   a m i n e s   a r e  

p r i m a r y   and   s e c o n d a r y   a l l y l i c   a m i n e s   as  t h e   t e r t i a r y  

a m i n e s ,   e v e n   t h o u g h   p o l y m e r i z a b l e   w i t h   v i n y l   a c e t a t e  

and  o t h e r   c o p o l y m e r i z a b l e   s y s t e m s ,   do  n o t   p r o v i d e   t h e  

d e s i r e d   we t   a d h e s i o n   c h a r a c t e r i s t i c s   in   t h e   r e s u l t i n g  

e m u l s i o n .   In  v i e w   of   t h i s   l a c k   of   we t   a d h e s i o n ,   t h e  

l a t e x e s   a r e   i n f e r i o r   f o r   u s e   i n   p a i n t s ,   a t   l e a s t   to   t h e  

e x t e n t   o f   n o t   p r o v i d i n g   we t   a d h e s i o n .   U n s u b s t i t u t e d  

a l l y l i c   a m i n e s ,   e . g .   g e n e r a l l y   a l l y l   and  d i a l l y l a m i n e  

a r e   p r e f e r r e d   as  c o p o l y m e r i z a b i l i t y ,   g e n e r a l l y   d i m i n i s h e s  

as  t h e   d e g r e e   o f   s u b s t i t u t i o n   i n c r e a s e s .  

The  c o p o l y m e r i z a b l e   a l l y l i c   a m i n e s   r e p r e s e n t e d  

a b o v e   a r e   i n c l u d e d   in   t h e   p o l y m e r i z e d   r e s i n   p a r t i c l e s  

in   a  p r o p o r t i o n   o f   f rom  a b o u t   0 . 5 - 1 0 %   by  w e i g h t .   I n  

m o s t   c a s e s ,   t h e   p e r c e n t   a l l y l i c   amine   i s   f rom  a b o u t  

0 . 7 5 - 3 %   by  w e i g h t .   One  of   t h e   a d v a n t a g e s   of   t h e   a l l y l i c  

a m i n e s ,   and  t h e   r e a s o n   f o r   t h e i r   u se   in   h i g h e r   p r o p o r -  
t i o n s   t h a n   c o n v e n t i o n a l   we t   a d h e s i o n   m o n o m e r s ,   i s   t h a t  

a  f r a c t i o n   o f   t h e   a m i n e s   c an   be  c r o s s - l i n k e d   or   r e a c t e d  



w i t h   v a r i o u s   a m i n e   r e a c t i v e   c o m p o u n d s   to   p r o v i d e   u n i q u e  

p r o p e r t i e s   i n   t h e   p o l y m e r   w i t h o u t   s i g n i f i c a n t l y   a f f e c t i n g  
t h e   we t   a d h e s i o n   c h a r a c t e r i s t i c s .   Fo r   e x a m p l e ,   w h e r e   a  

p o l y m e r i z e d   r e s i n   p a r t i c l e   c o n t a i n s   l e v e l s   o f   a p p r o x i m a t e l y  

10%  by  w e i g h t   o f   t h e   a l l y l i c   a m i n e ,   50 -75%  of   t h e  

a l l y l i c   a m i n e   c a n   be  r e a c t e d   w i t h   v a r i o u s   a m i n e   r e a c t i v e  

c o m p o u n d s   l e a v i n g   a  f r a c t i o n   of   t h e   a m i n e   f o r   p u r p o s e s  
of   c o n f e r r i n g   w e t   a d h e s i o n   t o   t h e   p a i n t   made  f rom  t h e  

e m u l s i o n .   When  t h e   p r o p o r t i o n   o f   a l l y l i c   a m i n e   i s   l e s s  

t h a n   0 .5%,   t h e r e   g e n e r a l l y   i s   i n s u f f i c i e n t   f u n c t i o n a l  

monomer   to   p r o v i d e   t h e   d e s i r e d   w e t   a d h e s i o n   c h a r a c -  

t e r i s t i c s   r e q u i r e d   i n   t h e   p a i n t   c o m p o s i t i o n .  

The  p o l y m e r i z a t i o n   o f   t h e   a l l y l i c   a m i n e  

p r o c e e d s   by  c o n v e n t i o n a l   f r e e   r a d i c a l   p o l y m e r i z a t i o n  

w i t h   t h e   e x c e p t i o n   t h a t   t h e   a l l y l i c   a m i n e s   s h o u l d   b e  

c o n v e r t e d   to   t h e   s a l t   f o r m   when  p o l y m e r i z i n g   in   a n  

a q u e o u s   s y s t e m .   I t   i s   e x t r e m e l y   d i f f i c u l t   to   p o l y m e r -  

i z e   t h e   a l l y l i c   a m i n e s   i n   t h e i r   s a l t - f r e e   s t a t e .   T h e  

amine   s a l t s   c a n   be  f o r m e d   by  s i m p l y   a d d i n g   a  m i n e r a l  

a c i d   to   t h e   a q u e o u s   m e d i u m ,   t h e   a c i d   b e i n g   a d d e d   i n  

s u f f i c i e n t   q u a n t i t y   t o   r e d u c e   t h e   pH  to   a  l e v e l   o f  

a b o u t   2 - 4 .   E x a m p l e s   o f   m i n e r a l   a c i d s   w h i c h   c an   b e  

a d d e d   i n c l u d e   h y d r o c h l o r i c   a c i d ,   n i t r i c   a c i d ,   s u l f u r i c  

a c i d ,   and  v a r i o u s   o r g a n i c   a c i d s .   Of  t h e s e ,   h y d r o c h l o r i c  

a c i d   i s   p r e f e r r e d .   O t h e r   c o n v e n t i o n a l   t e c h n i q u e s   f o r  

p o l y m e r i z i n g   a l l y l i c   a m i n e s   w i t h   o t h e r   c o m o n o m e r s   i n  

a q u e o u s   s y s t e m s   c a n   be  u t i l i z e d .  

The  l a t e x   c a n   be  s t a b i l i z e d   by  t h e   u s e   o f  

p r o t e c t i v e   c o l l o i d s ,   e . g .   a  p a r t i a l l y   h y d r o l i z e d   p o l y -  

v i n y l   a l c o h o l   s u c h   as  one   c o n t a i n i n g   a  h y d r o l y s i s   v a l u e  

of   8 0 - 9 3 % ,   h y d r o x y e t h y l   c e l l u l o s e ,   and  o t h e r s   c o m m o n l y  

u s e d   i n   t h e   a r t .   T h e s e   p r o t e c t i v e   c o l l o i d s   c an   be  u s e d  

in   c o n v e n t i o n a l   a m o u n t s ,   e . g .   0 . 0 5 - 2 %   by  w e i g h t   o f   t h e  

m o n o m e r s ,   p r e f e r a b l y   a b o u t   0 . 8 - 1 . 5 %   by  w e i g h t   of   t h e  

m o n o m e r s .  



S u r f a c t a n t s   c a n   a l s o   be  u s e d   in   p r e p a r i n g   t h e  

l a t e x   c o m p o s i t i o n s ,   and  t h e i r   u s e   i s   known  in  e m u l s i o n  

p o l y m e r i z a t i o n .   T y p i c a l l y ,   t h e   s u r f a c t a n t s   a r e   i n c l u d e d  

in   a  p r o p o r t i o n   of   0 . 5 - 5 %   by  w e i g h t   of   t h e   l a t e x .  

N o n i o n i c   e m u l s i f y i n g   a g e n t s   a r e   p r e f e r r e d   and  t h e s e  

i n c l u d e   p o l y o x y e t h y l e n e   c o n d e n s a t e s ,   e . g .   p o l y o x y e t h y l e n e  

a l i p h a t i c   e t h e r s   and  p o l y o x y e t h y l e n e   a r a l k y l   e t h e r s .  

P r e f e r r e d   n o n i o n i c   e m u l s i f y i n g   a g e n t s   a r e   s o l d   u n d e r  

t h e   t r a d e m a r k   "PLURONIC"  and  h a v e   t h e   f o r m u l a :  

w h e r e   a,  b,  and  c  a r e   i n t e g e r s   of   1  ( o r   a b o v e )   a n d  

i n c l u d e   p o l y o x y e t h y l e n e - p o l y o x y p r o p y l e n e   g l y c o l s ,   i n  

w h i c h   t h e   p o l y o x y p r o p y l e n e   c h a i n   has   a  m o l e c u l a r   w e i g h t  

of   1 5 0 0 - 1 8 0 0 ,   and  t h e   p o l y o x y e t h y l e n e   c o n t e n t   i s   f r o m  

a b o u t   4 0 - 9 0 %   of   t h e   t o t a l   w e i g h t   of   t h e   m o l e c u l e .  

E x a m p l e s   o f   p r e f e r r e d   s u r f a c t a n t s   a r e   PLURONIC 

F - 6 8   and  PLURONIC  L - 6 4 ,   b o t h   b e i n g   a  p o l y o x y e t h y l e n e -  

p o l y o x y p r o p y l e n e   g l y c o l ,   b u t   w i t h   F -68   h a v i n g   a  p o l y o x y -  

e t h y l e n e   c o n t e n t   of   8 0 - 9 0 %   and  L-64   h a v i n g   a  p o l y o x y e t h y l e n e  

c o n t e n t   of   4 0 - 5 0 %   by  w e i g h t   of   t h e   m o l e c u l e .  

A n o t h e r   c l a s s   of   n o n i o n i c   s u r f a c t a n t s   a r e  

s o l d   u n d e r   t h e   t r a d e m a r k   "IGEPAL"  and  a r e   g e n e r a l l y  

p o l y o x y e t h y l e n e   a i r - a l k y l   e t h e r   s u c h   as  p o l y o x y e t h y l e n e  

n o n y l   p h e n y l   e t h e r .   Two  p r e f e r r e d   s u r f a c t a n t s   i n c l u d e  

IGEPAL  C O - 6 3 0 ,   w h i c h   h a s   a  c l o u d   p o i n t   b e t w e e n   l 2 6 - l 3 3 ° F  

and  IGEPAL  CO-8.87,  w h i c h   h a s   a  c l o u d   p o i n t   a b o v e   2 2 1 ° F .  

B o t h   a r e   p o l y o x y e t h y l e n e   n o n y l   p h e n y l   e t h e r s .  

The  p o l y m e r i z a t i o n   o f   t h e   monomer   s y s t e m   i s   a  

f r e e   r a d i c a l   p o l y m e r i z a t i o n ,   and  t h e   p o l y m e r i z a t i o n   i s  

i n i t i a t e d   by  u s e   o f   a  r e d o x   s y s t e m .   The  r e d o x   s y s t e m ,  

as  known,   c o m p r i s e s   an  o x i d i z i n g   a g e n t   and  a  r e d u c i n g  

a g e n t .   The  o x i d i z i n g   and  r e d u c i n g   c o m p o n e n t s   can   b e  

any  of   t h o s e   c o n v e n t i o n a l l y   u s e d   in   v i n y l   a c e t a t e  

e m u l s i o n   p o l y m e r i z a t i o n .   E x a m p l e s   of   p r e f e r r e d   o x i d i z i n g  

c o m p o n e n t s   a r e   h y d r o g e n   p e r o x i d e ,   p o t a s s i u m   p e r s u l f a t e ,  



t - b u t y l   p e r o x y p i v a l a t e ,   e t c . ,   and  p r e f e r r e d   r e d u c i n g  

a g e n t s   a r e   f e r r o u s   ammonium  s u l f a t e   and  s o d i u m   or  z i n c  

f o r m a l d e h y d e   s u l f o x y l a t e .  

The  f o l l o w i n g   e x a m p l e s   a r e   p r o v i d e d   to   i l l u s -  

t r a t e   p r e f e r r e d   e m b o d i m e n t s   o f   t h e   i n v e n t i o n   a r e   n o t  

i n t e n d e d   to   r e s t r i c t   t h e   s c o p e   t h e r e o f .  

EXAMPLE  1 

The  p r e p a r a t i o n   o f   a  v i n y l   a c e t a t e - n   b u t y l -  

a c r y l a t e - N , N - d i a l l y l a m i n e   c o p o l y m e r   l a t e x   c o m p o s i t i o n  

was  c o n d u c t e d   by  c a r r y i n g   o u t   t h e   p o l y m e r i z a t i o n   in   a  

two  l i t e r   r e s i n   k e t t l e   e q u i p p e d   w i t h   a  s t a i n l e s s   s t e e l  

s t i r r e r ,   t h e r m o m e t e r ,   c o n d e n s e r   and  m o n o m e r   and  w a t e r  

i n l e t s .   An  i n i t i a l   c h a r g e   o f   w a t e r ,   p r o t e c t i v e   c o l l o i d  

s u r f a c t a n t   and  f r e e   r a d i c a l   i n i t i a t o r   was  c h a r g e d   t o  

t h e   v e s s e l ,   t h e   r e c i p e   b e i n g   as  f o l l o w s :  

The  c o n t e n t s   in   t h e   k e t t l e   w e r e   h e a t e d   t o  

604C  w h i l e   u n d e r   c o n s t a n t   a g i t a t i o n   s p e e d   o f   120  RPM 

and  u n d e r   a  n i t r o g e n   p u r g e .   Two  s e p a r a t e   monomer   f e e d  

s y s t e m s   w e r e   a d d e d   to   t h e   k e t t l e   o v e r   a  p e r i o d   of   2 . 5  

h o u r s .   The  r e c i p e s   w e r e   as  f o l l o w s :  



The  a q u e o u s   p h a s e   (Feed   2)  was  p r e p a r e d   by  c h i l l i n g   t h e  

w a t e r - d i a l l y l a m i n e   m i x t u r e   and  f o r m i n g   t h e   d i a l l y l a m i n e   HCL 

s a l t   by  a d j u s t i n g   t h e   pH  of  t h e   a q u e o u s   p h a s e   to  2 .5   w i t h   a  

5 0 / 5 0   H C L - w a t e r   s o l u t i o n .  

A  5%  a c t i v a t o r   s o l u t i o n   c o n s i s t i n g   of  90  g rams  w a t e r   a n d  

10  g rams  s o d i u m   f o r m a l d e h y d e   s u l f o x y l a t e   was  a d d e d   to   t h e  

k e t t l e   a l o n g   w i t h   t h e   monomer   and  a q u e o u s   a d d i t i o n s   a t   a  

r a t e   to  m a i n t a i n   t h e   f r e e   v i n y l   a c e t a t e   c o n t e n t   a t   4 -5% 

w i t h   a  p o l y m e r i z a t i o n   t e m p e r a t u r e   b e t w e e n   6 0 - 6 5   C.  When 

b o t h   monomer   and  a q u e o u s   r e c i p e s   were   c o m p l e t e l y   a d d e d ,   t h e  

f r e e   v i n y l   a c e t a t e   in  t h e   r e s u l t i n g   l a t e x   was  r e d u c e d   t o  

b e l o w   0.5%  by  w e i g h t   by  a d d i n g   a  c a t a l y s t   s o l u t i o n   c o n t a i n i n g  

1 .5   g rams   of  t - b u t y l h y d r o p e r o x i d e   d i s s o l v e d   in  15  g r ams   o f  

d e i o n i z e d   w a t e r   and  an  e x c e s s   of  t h e   5%  a c t i v a t o r   s o l u t i o n .  

At  t h e   end  of  t h e   p o l y m e r i s a t i o n   t h e   pH  of  t he   l a t e x   w a s  

2 .1   and  l o w e r   f rom  t h e   i n i t i a l   pH  of  5 . 5 .   A f t e r   p o l y m e r i z a -  

t i o n   t h e   pH  was  i n c r e a s e d   to   5 .5   by  a d d i t i o n   of  10%  s o d i u m  

h y d r o x i d e .   The  p o l y m e r i z e d   r e s i n   p a t i c l e s   were   c a l c u l a t e d  



to   h a v e   85.7%  v i n y l   a c e t a t e ,   9.52%  b u t y l a c r y l a t e ,   a n d  

4.76%  N , N - d i a l l y l a m i n e   c o n c e n t r a t i o n .   The  s o l i d s   c o n t e n t  

was  56%  and  t h e   p a r t i c l e   s i z e   was  of   u n i f o r m   m o n o d i s p e r s e  

s i z e .  

EXAMPLE  2 

The  p r o c e d u r e   of  E x a m p l e   1  was  r e p e a t e d   p r o d u c i n g   s e v e r a l  

v i n y l   a c e t a t e ,   b u t y l a c r y l a t e ,   d i a l l y l a m i n e   and  v i n y l  

a c e t a t e - b u t y l a c r y l a t e - a l l y l a m i n e   r e s i n   s y s t e m s .   The  p r o -  

p o r t i o n   of  d i a l l y l a m i n e   and  a l l y l a m i n e   was  v a r i e d   as  i n -  

d i c a t e d   in  T a b l e  l .   The  r e s u l t s   a r e   as  f o l l o w s :  





EXAMPLE  3 

SEMI-GLOSS  PAINT  SCREENING  FORMULA 

A  s t a n d a r d   p a i n t   f o r m u l a t i o n   f o r   s e m i - g l o s s  

a p p l i c a t i o n   c o n t a i n i n g   p i g m e n t   and   t h i c k e n e r   was  u s e d  

to   c o m p a r e   v a r i o u s   e m u l s i o n s   p r e p a r e d   i n   E x a m p l e   1,  a s  

w e l l   as  c o m m e r c i a l   v i n y l   a c e t a t e - l o w e r   a l k y l   a c r y l a t e - w e t  

a d h e s i o n   m o n o m e r   s y s t e m s .   The  f o r m u l a t i o n   was  a s  

f o l l o w s :  

* W a t e r   a n d   N a t r o s o l   v a r i e d   t o   m a i n t a i n   v i s c o s i t y   i n  

c o m m e r c i a l l y   u s a b l e   r a n g e ,   g e n e r a l l y   82±2Ku  ( K r e b s   U n i t s )  

The  p a i n t   c o m p o s i t i o n s   w e r e   t h e n   t e s t e d   f o r  

f l o a t i n g   b o a r d   t e s t ,   c u t   f i l m   w e t   a d h e s i o n   t e s t .   A 

b r i e f   d e s c r i p t i o n   o f   e a c h   i n d i v i d u a l   t e s t   i s   as  f o l l o w s :  



FLOATING  BOARD  TEST 

A  6  i n c h   by  6  i n c h   p i e c e   o f   c l e a r   w h i t e   p i n e  

was  f i r s t   c o a t e d   w i t h   an  a l k y d   e n a m e l   p a i n t   and  t h e n  

w i t h   an  a l k y d   g l o s s   e n a m e l   and  a l l o w e d   to   d r y   f o r   a  

min imum  of   3  d a y s .   The  t e s t   p a i n t s   w e r e   a p p l i e d   to   t h e  

a l k y d   c o a t e d   p i n e   b o a r d   in   l i b e r a l   q u a n t i t y   and  a l l o w e d  
0 

to  d r y   f o r   3  d a y s   a t   75)M  and  58%  r e l a t i v e   h u m i d i t y .  

U s i n g   a  s h a r p   k n i f e   or  s c r i b e ,   a  s e r i e s   of   p a r a l l e l  

c u t s   a p p r o x i m a t e l y   1 / 1 0   i n c h   a p a r t   w e r e   made  and  f o r m e d  

i n t o   a  100  s q u a r e   p a t t e r n .   A  s t r i p   of   m a s k i n g   t a p e   w a s  

a p p l i e d   to   t h e   c u t   s e c t i o n   and  r u b b e d   w i t h   t h e   thumb  t o  

i n s u r e   c o n t a c t .   The  t a p e   t h e n   was  p u l l e d   s h a r p l y   a t   a  

90°  a n g l e ,   and  t h e   p e r c e n t   p a i n t   r e m o v e d   f rom  t h e   a l k y l  

s u b s t r a t e   n o t e d .   A  s e c o n d   s e r i e s   of   c u t s   w e r e   made  i n  

t h e   t o p   p a i n t   f i l m   and  t h e   b o a r d   p l a c e d   f a c e   down  i n  

t a p   w a t e r .   A f t e r   one  h o u r ,   t h e   b o a r d   was  r e m o v e d   f r o m  

w a t e r ,   w i p e d   d r y   and  t a p e   a p p l i e d   to   t h e   c r o s s   h a t c h e d  

a r e a   and  p u l l e d .   The  p e r c e n t   r e m a i n i n g   was  r e c o r d e d .  

A  low  p e r c e n t   r e m o v a l   of  p a i n t   i n d i c a t e s   good   w e t  

a d h e s i o n   and  a  h i g h   r e m o v a l   i n d i c a t e s   p o o r   we t   a d h e -  

s i o n .  

CUT  FILM  WET  ADHESION  TEST 

A  L e n e t a   m e t a l   s c r u b   p a n e l   was  c o a t e d   w i t h   a n  

a l k y d   e n a m e l   u s i n g   a  7  m i l   s i d e   o f   a  Dow  F i l m   C a s t e r  

and  a l l o w e d   to   d r y   a  min imum  of   t h r e e  d a y s   and  m a x i m u m  

of  n i n e   d a y s   a t   75°F   a t   50%  r e l a t i v e   h u m i d i t y .   T e s t  

p a i n t s   w e r e   a p p l i e d   to   t h e   p a n e l   u s i n g   a  d r a w d o w n   b a r  

s u i t a b l e   to   g i v e   a  2  m i l   d ry   f i l m   t h i c k n e s s .   The  p a i n t  

was  a l l o w e d   to   d r y   72  h o u r s   a t   7 5 ° F ,   50%  r e l a t i v e  

h u m i d i t y .   A  c u t   was  made  c o m p l e t e l y   t h r o u g h   t h e   s u r f a c e  

and  down  t h e   c e n t e r   of   t h e   d r a w d o w n   of   t h e   t e s t   p a i n t  

w i t h   t h e   r a z o r   b l a d e   h e l d   a t   a  45°  a n g l e .   The  p a n e l  

was  p l a c e d   on  a  G a r d n e r   W a s h a b i l i t y   M a c h i n e   and  s c r u b b e d  

u n d e r   w a t e r   w i t h   a  s t a n d a r d   hog  b r i s t l e   b r u s h ,   p r e s o a k e d  
in   w a t e r .  



The  r e s u l t s   a r e   shown  i n   T a b l e   2 .  

C o n t r o l   A  i s   a  c o m m e r c i a l l y   a v a i l a b l e   v i n y l  

a c e t a t e - b u t y l   a c r y l a t e   s y s t e m   h a v i n g   0 . 7 5 %   by  w e i g h t   o f  

a  w e t   a d h e s i o n   m o n o m e r .   T h i s   c o n t r o l   i s   s o l d   u n d e r   t h e  

t r a d e m a r k   WAVE  345  by  A i r   P r o d u c t s   and   C h e m i c a l s ,   I n c .  

The  Run  n u m b e r   c o r r e s p o n d s   to   t h e   Run  f rom  T a b l e   1 .  

The  r e s u l t s   i n   T a b l e   2  show  t h a t   b o t h   a l l y l  

and  d i a l l y l a m i n e   i m p a r t   w e t   a d h e s i o n   t o   a  p a i n t   s y s t e m .  

The  r e s u l t s   a r e   s i m i l a r   t o   t h o s e   o b t a i n e d   w i t h   t h e  

c o m m e r c i a l   e m u l s i o n   s y s t e m .  



1.  In  a  p a i n t   c o m p o s i t i o n   c o m p r i s i n g   l a t e x  

c o m p r i s i n g   w a t e r   and  f rom  a b o u t   4 0 - 7 0 %   by  w e i g h t   o f  

p o l y m e r i z e d   r e s i n   p a r t i c l e s   t h e r e i n ,   and  t h e   r e s i n  

p a r t i c l e s   c o n t a i n i n g   a t   l e a s t   25%  v i n y l   a c e t a t e   b y  

w e i g h t   w i t h   a  m i n o r   p r o p o r t i o n   of   a  monomer   c o n t r i b u t -  

i n g   we t   a d h e s i o n ,   p i g m e n t   and  t h i c k e n e r ;   t h e   i m p r o v e -  

men t   w h i c h   c o m p r i s e s :  

i n c o r p o r a t i n g   i n t o   t h e   r e s i n   p a r t i c l e s   f r o m  

0 . 5 - 1 0 %   by  w e i g h t   of   an  a l l y l i c   a m i n e   as  t h e   we t   a d h e s i o n  

m o n o m e r ,   h a v i n g   a t   l e a s t   one  a l l y l i c   g r o u p   a t t a c h e d   t o  

t h e   a m i n o   n i t r o g e n   and  a t   l e a s t   one  h y d r o g e n   a t o m  

a t t a c h e d   d i r e c t l y   to   t h e   amino   n i t r o g e n   a tom  i n t o   t h e  

r e s i n   p a r t i c l e s .  

2.  The  p a i n t   c o m p o s i t i o n   of   C l a i m   1  w h e r e i n   s a i d  

p o l y m e r i z e d   r e s i n   p a r t i c l e s   c o n t a i n   f rom  a b o u t   5-20%  o f  

a  monomer   s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of   e t h y l e n e  

and  an  a l k y l   a c r y l a t e   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g  

of   b u t y l ,   m e t h y l   and  2 - e t h y l h e x y l   a c r y l a t e .  

3.  The  p a i n t   c o m p o s i t i o n   of   C l a i m   2  w h e r e i n   t h e  

a l l y l i c   a m i n e   i s   r e p r e s e n t e d   by  t h e   f o r m u l a s :  

a n d  

w h e r e i n   R1,  R 2  a n d   R3  a r e   l o w e r   a l k y l   g r o u p s   h a v i n g  

f rom  1-6   c a r b o n   a t o m s ,   p h e n y l   g r o u p s ,   and  h y d r o g e n .  

4.  The  p a i n t   c o m p o s i t i o n   of   C l a i m   3  w h e r e i n   R2 
i s   h y d r o g e n .  

5.  The  p a i n t   c o m p o s i t i o n   of   C l a i m   4  w h e r e i n   R1 
i s   h y d r o g e n .  



6.  The  p a i n t   c o m p o s i t i o n   o f   C l a i m   5  w h e r e i n   R3 
i s   h y d r o g e n .  

7.  The  p a i n t   c o m p o s i t i o n   o f   C l a i m   6  w h e r e   t h e  

r e s i n   p a r t i c l e s   h a v e   f r o m   a b o u t   1-5%  of   s a i d   a l l y l i c  

a m i n e .  

8.  The  p a i n t   c o m p o s i t i o n   o f   C l a i m   7  w h e r e i n  s a i d  

a c r y l a t e   m o n o m e r   i s   b u t y l   a c r y l a t e   and  s a i d   r e s i n  

p a r t i c l e   c o n t a i n s   f r o m   8 0 - 9 5 %   v i n y l   a c e t a t e ,   5 - 1 8 . 5 %  

b u t y l   a c r y l a t e   and   f r o m   a b o u t   0 . 5 - 1 0 %   by  w e i g h t   o f   t h e  

w e t   a d h e s i o n   m o n o m e r .  

9.  The  p a i n t   c o m p o s i t i o n   o f   C l a i m   7  w h e r e i n   t h e  

r e s i n   p a r t i c l e   c o n t a i n s   f r o m   2 5 - 6 5 %   v i n y l   c h l o r i d e ,  

3 0 - 6 5 %   v i n y l   a c e t a t e ,   1 0 - 1 5 %   e t h y l e n e   and  0 .5%  o f   t h e  

a l l y l i c   a m i n e .  
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